INTRODUCTION
The mineralization of the humus and the release of nutrients from the leaf litter is a fundamental process in the bioelement dynamics of the forest ecosystems (Vogt et al, 1986 ). This key role of the organic matter decomposition for the mineral nutrition of the plant has been well documented (Swift et al, 1979; Berg and Theander, 1984; Santa Regina, 1987) .
In a forest ecosystem in equilibrium, a relationship has been suggested between the amount of litter reaching the forest floor annually, and the amount of organic matter decomposed on the soil surface over the same period of time, and the ratio (decomposition index) could be an ecological characteristic (Jenny et al, 1949) . More recent studies have found a correlation between the apparent litter mass loss with the actual evapotranspiration (AET, Dyer et al, 1990) , either other related soil-climate parameters ) at the northern hemisphere scale.
The aim of this study was to estimate the litter decomposition rates, using the litterbag method (Bocock and Gilbert, 1957) Gallardo, 1985, 1986 ).
METHODS
Square, 2 mm mesh bags with a surface area of 9 dm 2 were placed in the 4 plots, according to the method proposed by Bocock and Gilbert (1957) ; 15 g of recently fallen leaves or needles, previously dried (room temperature) to a constant weight, were placed inside of each bag. The leaf humidity at 80°C was also determined (Rapp, 1969 (Santa Regina et al, 1989) .
After the bag collection, the contents were transported to the laboratory and cleaned of mosses and other external deposition. After opening the bags, the residual dry mass of the leaves or needles was cleaned with air and dried to constant weight at 80°C (Rapp, 1969) Comparing tables I and II, it is possible to see that the leaf litter decomposition constants are obviously higher than the total litter decomposition constants, because the total litter includes more wood lignin (twigs, branches) than the leaves or needles alone (Meentemeyer, 1978; Melillo et al, 1989) . Furthermore, comparing the figures of L and I of the Scots pine forest, it is observed that the mass loss which occurred in the pine litter is mostly due to the needles (98 g/m 2 from a total of 102 g/m 2 ). LSD analysis has not showed significative differences among the loss of dry matter weight in the 3 forests. Table II . Decomposition of leaf litter in the 3 forest ecosystems (p, a and k represent annual total leaf production, leaf accumulation on the forest floor before fall, and leaf decomposition constant, respectively; I is the calculated annual litter loss). Mean of 2 years (September 1984 and 1985) . Table III shows the data of the decomposition rate during the 1 st year, for the 2 considered periods (1984 and 1985) . The decomposition constant (ko) has been calculated according to the formula: where p o is the initial quantity of leaves in the litter bag, and r the residual quantity of leaves at the end of period (1 year (Bocock, 1964; Joergensen, 1991 Decomposition rates of the 3 leaf species placed in the meadow have also been determined (table IV) . A slight increase of the decomposition-rate values are observed, but are only significant for the pine needles probably owing to a greater biological activity in the meadow than in the pine forest (Duchaufour, 1984) .
Assuming that the climate and rock material (granite) is quite similar in the 3 forest ecosystems, the differences between the decomposition indices in the 3 leaf species should mostly be due to the content of bioelements (Berg and Staaf, 1980; Duchaufour, 1984) . Table V shows the N and P content of the leaves and needles of the selected forest ecosystems, which confirms that hypothesis. Moreover, the differences of N and P contents are also reflected in the chemical composition of the total litters; so, it is possible to observe that the content of P either in leaves or litter of chestnut is almost double in relation to the other tree species (tables V). This fact could justify the higher decomposition constant found in the chestnut forest with regard to the other forests (table III and IV) .
However, using the equations proposed by Meentemeyer and Berg (1986) ii) Given that the needle production is higher than the oak and chestnut leaf production, the accumulated annual leaf litter increases in the following order: chestnut coppice < oak forest < Scots pine forest.
iii) The higher values of leaf decomposition constant obtained in the meadow for the Scots pine needles point out that the herbaceous plants exert a positive effect on the needle decomposition, probably due to an increase of bioelements and microbial activity. iv) There is positive relation between the decomposition indices and the major bioelement contents of the leaves.
